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I 57 ] ABSTRACT 
A method of forming miniature contacts over the 
sources and drains of the MOSFETs of a highly inte- 
grated semiconductor device which includes the stem 
of; applying a thick insolation layer over the MOS- 
FETs, applying a first polysilicon layer, a subsequent 
insulauon layer and a photoresist film having predctcr. 
mined thickness over the original thick insulation layer. 
The photoresist film is removed at Us portions disposed 
above the sources and drams to form a phororesist film 
pattern and the subsequent insulation layer is etched in 
ordetHo form an insulation pattern. The first polysilicon 
layer is etched wing ibe insulation layer pattern as a 
mask, m order to form a first polysilicon layer patiern 
Tne insulation layer pattern is removed and the thick 
insulation layer is etched using the first polysilicon layer 
pattern as a mask. A base insulation layer is etched, thus 
forming contact holes through which the sources and 
drams are exposed. Subsequently, a second polysilicon 
layer with a smooth upper surface is deposited over fir* 
polysilicon layer pattern and the contact holes, and a 
predetermined thickness portion of the second polysQL 
eon layer and the first polysilicon layer pattern arc 
removed thus form contact pads respectively connected 
to the sources and drains. Conductive layers can then be 
applied to the contact pads for predetermined eleo- 
irodes or wirings. 

6 Claims, 3 Drawing Sheets 
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METHOD FOR FORMING MINIATURE SS^^JSS!^ the phoioresisi Him 

CONTACTS OF HIGHLY IMECRATED Si T? 8 ^ €rs e . r ° fa«h insulation layer 

SEMICONDUCTOR DEvTcK ZVfi £ P"tern; etch- 

- *W * e />"' polysilicon layer at its portions exposed 
BACKGROUND OF THE INVENTION rf^ 8 ^ i remov ? d portions qf the third insulation 

1 Field of .he l n v«,,s nn & mi " ' CWMl,t,0n 0f "^"S «!>• ™* insula- 

t*,- ZfLl. • In ^? nuo " l»y«r pattern and the fourth insulation layer soacers 

The present invention relates to a method for forming as a mask, to form a first polysilicon h w 

EST 9 !? nUtCW J?^ ,y , ln,e8ni,ed •emioonduetor moving the d««toli^h5SnK^^.^.S 
devwes, and more particularly to a method for terming 10 insulation layer snaceii «Z. • . ■ 

2. Description of the Frior Art M°f.t li< ^° f "l'" 8 "if r ?' P°W»wn layer 

An increase in the integration degree of hi»hi. Is ?. !L ' a ? d L" chra « *« fi»t insulation layer 

grated devjcearesu!i s r n a 8 d^^^ SZf' a Tf ,tet,cW ' ml(l « 8f ^ 
Suoh a decrease in the area per ce» aUo r «y kj to t 2 ,wT bye i' f f orm com * ct holes th ™S» 
.. decrease in design rule and B decrease in sraX^cn ^ UTS.? - <s ™ n \ m depositing 
neighboring Un«. As a result. tiT^R I ? us?a 17 ** WmaC ! h ° " "* ,he fint POlysuicoTlayer 
method for forming a direct contact between lines M J* * P°lyS'l»con layer with a smoothing 

As a conventional contact forming method, a method - , f removing a predetermined thickness 

for forming contacts in a self-aligned manner has been ^'.v cf ! he 5ecol, °" PoWcon layer and the first 
used. However, this method encounters a difficulty in P o, y ill ' C0,, ,a y«f pa»cm to form contact pads respec- 
performing an etching step using a contact mask, since ■ y co " ne . cted to lhe sources and drains: and coniaet- 
the aspect ratio upon etching contacts becomes high at IS ln ?. con ductive layers for predetermined electrodes or 
a severe topology. Moreover, this method involves wlnn * s to the con,ael P ad «- 
problems of short circuits between word and bit lines BRIEF DESCRIPTION rwr tot j. ,,„,..„,. 
and between and the word or bit line and a storage Z™ DESC RIPTION OF THE DRAWINGS 
capacity electrode, other short eircuhs of lines caused 0,her ot, j ccts and aspects of the invention will be- 
by terminals, a poor step coverage, and an increase in 3D comc a PP or en« from the following description of em- 
resistance. Consequently, it is diHiculi to obtain a pro- f^nienTs with reference to the accompanying draw- 
cess margin in manufacture of semiconductor devices. mg* m which; 

SUMMARY OF THE INVENTION riJ!!wL m, 3, * *' *' 7 ' 8 ' 9 m hematic sec- 

t*. r , . ^«ne invention nonal v,ews illustrating a method for forming miniature 

Therefore, an object of the invention Is to eliminate 35 contacts, which method is applied to manufacture of a 

the above-mentioned problems encountered in the prior DRAM cell. 

arts and to provide a method for forming miniature 

contacts of highly integrated semiconductor devices E J^i^f P DESCRIPTION OF THE 

with a topology, capable of forming contact pads wit h PREFERRED EMBODIMENTS 

a width smaller than the minimum width able to be 40 The present invention will now be described in con- 
^^TL*. J**- 3 n,Mk,n e Process, each of the Junction with manufacture of a DRAM cell, although it 
contact pads having an upper surface Tush with a pravi- is not limited thereto. twwougnn 
^L fo ^ d SEES!? i ° su,at ! on ***** being con- Referring to FIO. 1, a silicon substrate I is shown to 
nested with predetermined wirings or electrodes. have an element isolation oxide film J, a oxSefifm 

™ ? « d u b . y P rovldu, e • "nethod for form- spacer and source and drain dA and «B. F»nS of 
"^SSuL'SfS m ^T a J***"**'" these el ""«>t. are well-known by those S b the 

r.Kc.-?^ P ? g ,he "T 5 . ° r fonran « ^ 1 6ilicon *" ' nd ' hBS "fc^O description thereof wDl beomiited 
subjuute an element isojadon oxide film. . gate o,ide Thereafter, a smoothing «ep Is «nirf oul afThn^.' 
film and a plurah.y of MOSFETs each including gate 50 in FIG. 2. That is, a second oxide S »S 
electrodes, a source and a drain, forming a firs, insula- layer Is thick coated over the expos* upl^S of 
don layer oyer the gate electrodes, removing partially the structure shown in FIG 1 » 7^,^! . 
the first msulanon layer at its portions disposed over the smoothed upper surfac? on tte struck 
sources and drains to form contact holes, and forming a Over the n^ suri^^X J^^L^ , , 
conductive layer fa, .contact with the sources and drafns » the ^^^1^^Tr t T^hJ S 
exposed through the contact holes, the method com- layer «. a third oxide Uycr /^d a imSLS n^S 
pnsmg the further step of forming miniature contacts ha'vtag predeteS tit[ckn^e! t STLiT *° 

insulation layer . first polysilicon Z^ATSSt ^S^XS^^A^' 

tion layer and a photoresist film having predetermined photoresist film na, J™ ST • 20 '? forra ' 

thicknesses, in this order; removing the*pho,ore3m {£ 9h Sly «^s2lh~ll . S h^• , ^L 0 *^' 

a, its portions disposed above the sources.and drains to 6S tions rfKSS ffl^M 6 * ^ ^ 

^T^^^^^s^ t het?or; n ?4 a rr ei ^^^ Ai ' 

remcedportionsof ,he%otore,s« P fi hn to'SfthS £ S^porS^^^^ 
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resultant entire tmSd^nS^fe? Tfcrth^K SSE? P ' ^^Pl^J 0 fwm ao "« B »P«*» dec- 
layer l0tooo^^KiSSJ52tW{ Sd£ S^JJfs, wi,h , ,be tetrode 

ket-etched. so a, to form a fourth oxWe lay« "«£ 10 ol£^™, J'^ " ■ "J"" 1 8 p, " e tlectrt>dc 

be subsequently fenned. ' "^»» ""^ '« P<»*»«o fonn contBtt holes hiving 

Usine the third oxide layer patten, 9A and the fourth S^i^'T? ^ M * 10 be 
oxide layer spacers 10A as a mask layer the L ™™h ££5Et i 8 pr0CKt ' by formin 8 a toothing 
poflions^th^rst polys^Tsy^ B Telc£" P ^ %tt^ZX?*S? °f * 
a first polysUicon layer pattern 8A. as shown m Fir: e .S. « # "wrong uunlation layer spacers on 
- AfteVlhe Itawk^oftTSMJE ^ ™f ^ * of I" accordance with the 
«c™SA,«he3ox7de^ CS^*r" teW|, ^* i ' h 
oxide layer spacer IDA are removed^ « hSSS" ,hc good. As the bit 
etching procSTas shown fa ™Q, £ SSedS" £ ST" 8 * C&? ^ deCU0<J " a " connected 
Tirst polysilicon layer pattern 8Ais Ld^?m«k m ™JT,!1 r w! coniael . it is possible to prevent 
etch the *cond oxide Snfifctat 8 a P „f ^1°/*^ " reoi » b « w «« word and bit lines 
in this order. By this eiching «,p. i£ e Z£ <£ K' 25 d^l^TS ° r 'j" 8 ^ " Mora » e 
drain «B are exposed while contact holes 40A and 40B £."3 i ^ ° thcr 5ho " Clrcu " s Mu **d 
for the storage capacity elecrrodeTand bh r^'* *f d en u,crease in ™«ance. Accord- 
formed. ««iroaes and bn hne are mgly, there are improvements in reliabiJiiy and yield of 

Overthe resultant entire exposed upper surface of.hc ^^S^?"'.. w^- 
structure including the cm^M^n^SmiZ * hav^ beefdfe^^T^^' 5 ^^'"^ 0 " 
the storage capacity electrodes and bit line m show, in dfillL "n f ° r U H,nnvc P*"!* 5 **. *ose 
FJG. 6, a second polysilicon layer 11 as a^tac^ad U ?J2iS* R PP reciate »« various modifies- 

deposited to have fsmoo h ed s i foceTn the' firs 7,^ autatorfon. are possible, without 

polysilicon layer pattern BA, as shownfa RO 7 ' *° pe ^ 'P*' of ,he iflvei " ioB « 

Thereafter, the second polysilicoTJaye", Jid the 35 - WnS, *££ ^ '"i™- 
first polys>licon layer pattern 8A disposed beneath the l aZSZa%.*> 

second polysUicon layer 11 are etehri back nmD be eraied 2££&£T > * '° M ™- * 8 W * hlv im4v 
upper surface or second oxide layer 7 is exnosed na fi^ZL^**?" de ?* com P™"e steps of 
shown in FIG. 8. The second pSyrilieoS hyeTlirt m omX*?™?^ y*™™ bSttoo 
mains pardally at its portions mig the eonU« holes 40 m ga«e o«de film, add a plurality of MOS- 
40A and 40B, so as to form contacts U^Si t S r™, ""^ L^ 8 . e,ec,rodeE - 6 a 
the bit line and storage capacity electrode* ^contact f^, °™"^ 8 fmt ^ yer 0Ver ,he »■« 

pads 12 and 13 have uppeVsurface n«b ^ithl he ~ r ™ a ™*P™*» lhe msulatior layer at its 

«urf«or^o^v^fi7^ ta ^^ 4J ^0^^^""" " n 2 f^of rtd 
en internal insulation layer is then coated to a oredet^ 49 ET, 7%LXIt? , f0nn e * ntact ho,es ' 
mined thickness over the ^fa*, SSf ttp^KpS dri« Slt;.^ W 'L h ?" e S ° UrCet * nd 
surface Using a bit line contact mask, fte fiKn JSe comji in? Ae^X /t™ ' hB me,h ° d 

six* oaide layer 16 as an insulation byS fa t!k orter mE!:/™-" 8 " 1 "^ indud,n * «*• 

Usteg a bit line mask, respective predeterrnined^ons toS^ TZSSSFT Se f?" [l insuh,ion 

of the sixth oxide layer 16 and potycide layerlS are « itJZfJ? f? y,U ^ 0 " ^ » 'W" 1 iosulaiion 

removed, so as to form a bit line WA and m&hZSZ ' ^ ""l* Pholor«isi fibn. fa this order; 

layerpa Jt «rn ISA. SubsenuentTy. SiSh'S S, ,he P bwo ^^ « «* portions'disposed 

17i»coatedover theeatirl expoia u^rVu^eo^he fito 4?"?^ ^ d, ri to f0nB 8 1***-*- 

resuliam structure. ^ f«l™ pattern and etching the third insulation layer m 

As shown in FIG. 9, the seventh oxide layer 17 is then en 5 P n 3 i t T*,! ,,p( ? Se<1 „! hrou ^ * c """ved portions 

subjected to a blanket etching so «* oSe favefna^ fi,m '° f0r,n 8 lhbd 

layer spacers 17A are formed on side walls of th* hi. ™: . ^" cnu , 

line ISA and sixth oside layer pattern 16A.Th«elSter! SofafiS, ?" P*" ^ 

exposed portions of the fifth oxide layer 14 arc re , " l f M,al,0n on side walls or 

moved, to expose the second oxide lay " 7 and thTstor *< J£ ? ™°***>n Uyer pattern: 

age capacity 'electee wm^I?^^. 49 ^dThrS^^"^ f itS PWi ° M » 

bcneaih. Over the entire exposed upper surface of i4 KhT* ""'""'oved portions of the third 

resultant structure, a third ^ysflicon layer U for ti« tesnlatlon layer, under, condition of using both the 

po ys neon layer la for , he , h ,rd insulation layer pattern and the fourth insula- 
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S - " 0 firSl **** J^over the third ^lal Jay.parten, and etching 

removing the third insulation layer pattern and the L^SrT^TJcT '° n™^ f0 5* in$U,ati ° n 
fourth insulation layer (pacers, etcMng the second tlZ „tl ° D ° f lhc ^ in5u,al ™ 

insulation layer at its portion eaposed throurfi the 5 a-t^ ZI^ 

removed iWrd insulation Uyer £L and fourth J^T^S? "F* 9 ?* wilh 3. wherein 
insulation layer spacers, under a condition of using , h insulation layer u comprised of an oxide 

the first polytilicon layer pattern as a mask, and "^"L 

etching the first insulation layer at its portion ex* ? method in accordance with claim 1. further 

posed through the etched portions of the second 10 COmprisin * ^ 6tc £* °* coating a fifth insulation layer 
insulation layer, to form contact holes through 0vcr cntirc e *P«*l upper surface of the resuhani 
which the sources and drains are exposed; ** structure obtained after the formation of the contact 
depositing over the contact boles and the first V* 6 ** removing portions of the fifth insulation layer to 
potysilicon layer pattern a second polysilicon layer "P 0 * ,hc comact pods therethrough, depositing a 
wjth a smooth Upper surface and removing a por- 15 conductive layer for a bit line over the resultant entire 
tion or the second polysilicon layer and the first exposed surface defined after the removal of the fifth 
polysilicon layer pattern to form contact pads re- insulation layer, and forming the bit Jrac over and in 
spectively connected to the sources and drains; and contact with a corresponding one of the exposed 
applying conductive layers for selected electrodesbr contact pads by use of a mask pattern process 
2 Th^Ji^A ■ cont ^P 8d ^ . v 20 6 ™ e ^*cd in accordance with claim 5, further 

"«Z^-J^^ • uti accordance with claim l, wherein comprising the step* of coating a sixth insulation lever 
o Jd^rT in5U,a,, ° n UyCK flFC ot " a Wt line irtSul *< in S ^ycr after ihe formal of bil 

a. The' method in accordance with claim 1, wherein fteS^ 
the step of forming the fourth insulation layer spacers 25 contact pads. * ° f exposcd 

comprises the steps of coaling the fourth insulation 
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